seed had the least limitation, while the lowest similarity in species richness was for animal-dispersed species followed by gravity-dispersed species; fleshy-fruited species had stronger dispersal limitations than dry-fruited species. Generalized linear mixed models showed that relative basal area had a significant positive effect on seed abundance in traps, while the contribution of diaspore traits was low for nearly all groups. These results suggest that tree traits had the strongest contribution to seed dispersal and deposition for all functional groups examined here. These findings strengthen the knowledge that tree traits are key in explaining seed deposition patterns, at least at the primary dispersal stage. This improved knowledge of sources of seeds that are dispersed could facilitate greater understanding of seedling and community dynamics in temperate forests.
Introduction
The dispersal patterns of seeds influence the subsequent dynamics and structure of plant populations and forest communities (Nathan and Muller-Landau 2000; Dupré and Ehrlén 2002; Levine and Murrell 2003; Seidler and Plotkin 2006) . Seed dispersal is the primary way that sessile plants colonize new habitats, reduce intra-specific competition, and escape from pathogens associated with the parent plants (Harms et al. 2000; Maron and Kauffman 2006; Jordano et al. 2011) . Seed dispersal is a highly unpredictable process (Wenny 2001) that is affected by both the functional traits of plants (Dalling et al. 2002; Li et al. 2012 ) and characteristics of the surrounding vegetation (Augspurger et al. 2016) . Knowledge of how the attributes of diaspores (the Abstract Seed distribution and deposition patterns around parent trees are strongly affected by functional traits and therefore influence the development of plant communities. To assess the limitations of seed dispersal and the extent to which diaspore and neighbouring parental traits explain seed rain, we used a 9-year seed data set based on 150 seed traps in a 25-ha area of a temperate forest in the Changbai Mountain. Among 480,598 seeds belonging to 12 families, 17 genera, and 26 species were identified, only 54% of the species with mature trees in the community were represented in seeds collected over the 9 years, indicating a limitation in seed dispersal. Understory species were most limited; overstory species were least limited. Species with wind-dispersed seed plus any additional tissues that assist dispersal), trees (e.g., height and fecundity), and community structure (e.g., dispersal mode and canopy layer), explain seed deposition patterns is still limited (Bleher and Böhning-Gaese 2001; Ghazoul 2005; Schurr et al. 2008 ; Thomson et al. 2011 ; but see Augspurger et al. 2016) .
Diaspore traits (e.g., dispersal mode and fruit type) play important roles in determining seed dispersal and deposition patterns (Hardesty and Paker 2003; Muller-Landau et al. 2008; Li et al. 2012) . Generally, the deposition patterns of animal-dispersed seeds are more variable and less predictable (due to animal handling and hoarding) than gravityand wind-dispersed seed governed by physics (Seidler and Plotkin 2006; Réjou-Méchain et al. 2011; Li et al. 2012; Beaudrot et al. 2013) . The species composition of seeds deposited by gravity or dispersed by wind in an area better reflect local dispersal events, where most seeds fall beneath or are dispersed near parent plants, than species with animal-dispersed seeds/fruits (Janzen 1970; Nathan and MullerLandau 2000; Seidler and Plotkin 2006; Moran and Catterall 2010) . In addition, the dispersal mode co-evolves with fruit type (Gautier-Hion et al. 1985) . Species with fleshy fruit and heavier seeds tend to be animal-dispersed, while species with dry fruit and lighter seeds are dispersed by wind (Gautier-Hion et al. 1985; Lorts et al. 2008) .
Seed dispersal and seed deposition patterns among species strongly depends on tree attributes (e.g., canopy layer and fecundity; Van Der Burgt 1997; Muller-Landau et al. 2008 ). Seed production is directly proportional to tree size (e.g., basal area; Greene and Johnson 1994) . Generally, a large seed crop leads to greater variation in the height of seed release in the crown of trees compared to when seed crops are small (Nathan et al. 2002) . Dispersal distance and clumping within seed shadows, a measure to quantify dispersal distance and area around isolated parents (Ribbens et al. 1994) , generated by wind, vary markedly among species based on differences in tree height (Muller-Landau et al. 2008) . For species with the same dispersal mode or similar seed mass, dispersal distance increases with tree height (Muller-Landau et al. 2008; Thomson et al. 2011) . As a result, dispersal limitations are lower for trees in the overstory of temperate forests than for trees in the other canopy layers .
The objectives of this study were to examine variations in seed deposition patterns around neighbouring trees in a forest community comprised of different functional-trait groups and to determine the relative importance of diaspore and plant traits in explaining variations between functional groups. Using a 9-year data set for seed collected from 150 seed traps in a 25-ha temperate forest dynamics plot in Northeast China, we compared species composition and abundance of the seed rain community with those of the neighbouring tree community. We asked: (1) To what extent does the species richness and abundance of the seed community resemble those of the neighbouring tree community? (2) How much do the specific functional traits (i.e., canopy layer, dispersal mode, and fruit type) differ in their effect on dispersal limitation? (3) Are diaspore traits or tree traits more powerful for explaining seed deposition patterns?
For each of these questions, we predicted that (1) the seed community would be similar to the neighbouring tree community in species richness and relative abundance in this temperate forest because, in addition to having strong dispersal limitations , many species in temperate forests tend to be dispersed by wind (Wang et al. 2014) . By contrast, in tropical forests, many trees belong to animaldispersed species (Jordano et al. 2003 ) whose seeds may be dispersed farther and to more unpredictable locations by animals (Wenny 2000; Ruxton and Schaefer 2012) ; (2) the correspondence between seed deposition and the surrounding tree community would be higher for overstory species than for the understory and midstory species and that winddispersed and gravity-dispersed species would be more similar than species dispersed by animals. Similarly, species with dry fruit are expected to be closer to neighbouring trees than species with fleshy fruit; (3) tree functional traits would be more likely than diaspore traits to explain seed deposition patterns, as seen previously in a study of wind-dispersed species (Augspurger et al. 2016) . Identifying the contribution of functional traits of trees to seed dispersal is essential for understanding the link between dispersal and seedling recruitment, which affects parental fitness and population and community structure.
Materials and methods

Study site
The 500 × 500 m Changbai Mountain forest dynamic plot (CBS) was established in 2004 in a stand of about 300-yearold mixed broad-leaved-Korean pine forest in Northeast China. The CBS plot is relatively flat with elevations from 791.8 to 809.5 m a.s.l. Climate is characterized as moist temperate monsoon, with a mean annual temperature of 2.8 °C, and mean annual precipitation of approximately 700 mm, most of which occurs from June to September (Yang and Li 1985) .
All free-standing stems at least 1 cm in diameter at breast height (DBH, 1.3 m above the ground) were mapped in 2004 and identified to species following standard field protocol (Condit 1998 
Tree traits
Diameter at breast height (DBH) in 2009 was used as a proxy for the maturity of trees during the study period because there was no information on the reproductive status of each tree for each year during 2006-2015. The threshold size for maturity of each species was based on the literature (Zhou and Chen 2001) and direct field observations. A total of 48 species were included in the tree community (Table S1 ), except for Lonicera ruprechtiana Regel, Lonicera subhispida Nakai and Deutzia parviflora Bge. var. amurensis Regel.
Each species was classified based on (1) 
Seed rain collection
In 2005, 150 seed traps were established throughout the CBS plot in a relatively regular spacing in a grid of 25 × 25 subplots of 20 m × 20 m (Zhang et al. 2008; Li et al. 2012) (Fig.  S1 in Appendix). Each trap was 0.5 m 2 located in the centre of each 400-m 2 subplot. A combination of typical grids and circular plots was used to arrange seed traps to limit the maximum distance to 31 m between trees and the nearest seed trap .
Seed rain was collected twice a month from May to December and once a month from January to April from July 2006 to August 2015. All seeds, fruits, seed-bearing fruit fragments, flowers, capsules and other reproductive parts that fell into seed traps were identified to species and recorded (Muller-Landau et al. 2008) . Hereafter, only seeds are included when referring to "seeds". Because long-term data are needed to obtain reliable seed estimates (Clark et al. 1999) , all seed data during the study period were used to compare the structure of the seed rain with that of the neighbouring full-grown trees. To ensure data reliability, species with fewer than 200 total seeds and from no more than five seed traps across the 9 years were excluded; consequently, 15 species were included in the data analyses for each group (Table 1) . Seed mass (1000 seed weight) was obtained from collections in the field and from the literature (Zhou and Chen 2001) . Table 1 Taxa represented in seed rain in rank order over 9 years in Changbai Mountain forest dynamic plot Importance values (IVs) are based on relative abundance, relative basal area, and relative frequency of tree neighbours within 20 m from focal traps Tree abundance means the total number of trees (dhb > 1 cm) in the plot TA tree abundance, CL canopy layer, DM dispersal mode, FT fruit type a IV is relative abundance + relative basal area + relative frequency.
b SeedN is number of seeds. 
Data analyses
The best measure to compare the species composition of seeds with that of parent trees in a community is based on the Jaccard similarity coefficient for species composition between seed rain and neighbouring trees within radii of 1-30 m in steps of 1 m ) using tree location on the plot map. There were similar Jaccard values for both the 15-and 20-m circles (Fig. S2 in Appendix) using the seed collection for all 26 species. Pearson's correlations were calculated between seed abundance and importance value (IV) per species. IV is the sum of abundance, relative basal area (hereafter, RBA) and frequency of tree neighbours per species within circles centered on each focal trap (Hardesty and Parker 2003) for both distances. The RBA of conspecific neighbouring trees was calculated using basal areas modified by the distance between neighbours and the focal species within each trap. That is, the basal area of each conspecific tree within a 20-m circle from the focal seed species in each trap was divided by the distance of each tree from the focal seed trap (Bai et al. 2012) , and then these modified RBAs for each species were summarized as:
where R BA is relative basal area; B Ai is basal area for mature tree i; DISTANCE i is the distance between neighbours and the tree i of focal species within each trap. Data were excluded from the 24 traps within 20 m of the edge of the plot because of the possible influence from uncensused trees outside the plot (Muller-Landau et al. 2008) . The Pearson correlation for 20-m circles (r = 0.901) was higher than for 15-m circles (r = 0.835). Thus, all further data analyses were conducted using 20-m circles.
Jaccard similarity coefficient
We calculated the Jaccard similarity coefficient between observed seed collection and the neighbouring mature-tree community for each trait (canopy layer, dispersal mode, and fruit type) because all the individuals occurring at seed traps were expected to be from neighbouring individuals of the respective species within radii of 20 m. Species richness of the seed community (the shared species) was first calculated using the samples from each seed trap and for surrounding trees in the 20 m area around every focal trap. The trap-level species richness of neighbours was then divided by species richness of the seed community to calculate the percentage of similarity (Jaccard index),
and the means were calculated across all seed traps for each trait.
Model construction of comparison between seed and tree communities
Generalized linear mixed models (GLMMs) were used to test the relative effects of diaspore characteristics and tree traits on seed deposition, focusing on seed primary dispersal, that is, seed abundance in seed traps (Blume et al. 2007 ). The differences between levels of the three functional groups, (1) canopy layer, (2) dispersal mode, (3) fruit type, were determined using separate GLMM analyses for each group. There was only one species in the understory; therefore, this level was excluded in model construction.
The GLMM included a Poisson-distributed response variable, seed abundance of all species falling into each seed trap. Independent biotic variables included seed dispersal mode, seed mass, fruit type, neighbour-tree traits (canopy layer, Mdst.seed.adult = mean distance between seed rain in focal trap and neighbouring mature trees, RBA, neighbouring tree abundance). Topography affects seed distribution by influencing the parent plant's spatial distribution and seed dispersal (Shen et al. 2004; Schurr et al. 2008 ); therefore, elevation was used as an explanatory variable in the models. Elevation of each 20 × 20 m quadrat was obtained from the four corners across the plot using an electronic distance measuring device (Condit 1998) . The average of the four values was taken, and the models corrected for over-dispersion (Nakagawa and Schielzeth 2013) .
Canopy layer models (overstory, midstory) included dispersal mode, fruit type, seed mass, Mdst.seed.mature, RBA, mature tree abundance and elevation. Fruit type was excluded from the overstory and midstory models because, in the first, fruit type was confounded with dispersal mode while the second had only dry-fruited species. Models can be applied only to factors with two or more levels. Dispersal mode models, wind, gravity, animal, included all the previous terms and the canopy layer in the wind model, but not the animal model because this group had only overstory and not the gravity model because fruit type was highly correlated with canopy layer. The fruit type model for dry fruit included all the terms in the canopy layer model and the canopy layer itself, but for fleshy-fruited species, dispersal mode, canopy layer, and elevation were excluded because these three factors had only one level for this group.
The values of the continuous explanatory variables were standardized by subtracting the mean value of the variable and dividing by one standard deviation (Schielzeth 2010) . For continuous variables, pairwise correlations showed that there was no multicollinearity based on a threshold of 0.7 (Dormann et al. 2013 ). The Pearson χ 2 test in the R package vcd was used to compute correlations among categorical variables. The mean and range of several continuous variables used in the analyses are listed in Table S2 .
To identify the influence of the various diaspore characteristics and tree traits on seed abundance for each functional group, we used information-theoretic model averaging (Burnham and Anderson 2004) . The goal was not only to find a single best model but the terms having the highest association with the observed seed deposition patterns. This approach avoids some pitfalls of conventional stepwise regression analyses, which can inflate type I error rates, and potential model selection uncertainty associated with the use of single statistical models (Burnham and Anderson 2004; Whittingham et al. 2006 ). For each group, all possible model combinations of independent variables were run, and the unconditional model-averaged regression coefficients were calculated based on models with the sum of the weights of the top models of no less than 0.90. The odds ratio, a measure of association between the presence and/or absence of a property, (see McHugh 2009), was used to measure the significance of each variable in the models.
All statistics were calculated in R 3.2.2 (R Core Team 2015). The GLMMs were carried out in the R package lme4 (Bates et al. 2011) , and Akaike information criterion (AIC) model fitting and model-averaged regression coefficients were done in the R package MuMIn (Bartón 2016).
Results
During the 9-year study, 480,598 seeds were collected from the traps, representing 12 families, 17 genera, and 26 species. Mean (± SD) seed species richness among traps was 8.75 ± 1.5 (range: 5-14) and mean seed abundance was 3204 ± 1781 (range: 457-11,189) ( Fig. S1 in Appendix). The 26 species represented in the seed rain consisted of 95.4% of the tree species in the community based on IV. The rank order by either seed count or tree IV showed steep negative exponential distributions with a large proportion of common species. The six most abundant species in seed number (T. amurensis, F. mandschurica, U. davidiana var. japonica, Acer mono, Acer pseudo-sieboldianum, Q. mongolica) consisted of 97.4% (468,016) of the total seeds (Table 1) .
For species composition at the community level, 26 species accounted for 54% of the total forest species (48) during the 9-year study (Table S1) , with a maximum median Jaccard coefficient of approximately 0.5 (Fig. S2 in Appendix) . Among functional groups, the understory had low mean symmetry, while it was higher for both midstory and understory with no significant differences between the latter two canopy levels (Fig. 1) . For different dispersal mode groups, wind-dispersed species had the highest similarity followed by gravity-dispersed species and animal-dispersed species. Dry-fruited species showed higher similarity in richness than the fleshy-fruited species (Fig. 1) .
Seed abundance was best described by tree traits (Tables  S3-S6 in Appendix), and this result was consistent for every functional group (Figs. 2, 3 ). In particular, the sum of the relative basal area appeared in all of the 90% confidence sets of models for the functional groups (Tables S3-S6 in Appendix), and it consistently had a strong explanatory power and a positive influence on seed abundance for all three functional groups (Figs. 2, 3 ). Tree abundance occurred in Fig. 1 The Jaccard similarity coefficient between the seed community and neighbouring tree community in each functional group on the trap level, (left to right: canopy levels, dispersal modes, and fruit types). Uppercase letters denote significance (the significant difference among traits within a functional group) at 0.001 level (99.9%), lower case at 0.05 level (95%) Fig. 2 Parameter estimates for seed abundance of midstory and overstory based on the 90% confidence model sets (Tables S2,  S3 in Appendix). Circles show odds ratios for each parameter, with 95% confidence limits (CL) indicated by horizontal lines. Odds ratios significantly different from 1 (95% CL do not overlap 1) are indicated by solid circles. Lack of odds ratio in some functional models is because samples were limited and contrasts in models can be applied only to factors with 2 or more levels Fig. 3 Parameter estimates for seed abundance among dispersalmode and fruit-type groups based on the 90% confidence model sets (Tables S4, S5 in Appendix). Circles show odds ratios for each parameter, with 95% confidence limits (CL) indicated by horizontal lines. Odds ratios significantly different from 1 (95% CL do not overlap 1) are indicated by solid circles. Lack of odds ratio in some functional models is because the samples were limited and contrasts in models can be applied only to factors with two or more levels Similarity between seed rain and neighbouring mature tree communities in an old-growth temperate… 66.3% of the confidence sets of models, in particular for the midstory layer (Table S3 in Appendix), dispersal modes (Table S5 in Appendix), and the dry fruit type (Table S6 in Appendix). Model-averaging showed that the 95% CI for species abundance spanned 1.0 for the canopy layer (Fig. 2) and for gravity-dispersed species and fleshy-fruited species (Fig. 3) , while there was a positive effect on seed abundance based on abundance of wind-dispersed and dry-fruited species (Fig. 3) . In contrast, seed mass had only a limited effect on seed dispersal for most functional groups, with negative effects on gravity-dispersed and fleshy-fruited species and a positive effect on animal-dispersed species ( Fig. 3 ; Tables S5, S6 in Appendix). Similarly, the dispersal mode also showed only weak effects on seed primary dispersal for all groups (Figs. 2, 3 ; Tables S3-S6 in Appendix).
Discussion
Based on 9 years of seed trap data from a 25-ha old-growth temperate forest, the similarity in species composition between the seed rain and neighbouring tree community varied greatly across functional groups, partially supporting the prediction of dispersal limitation. At the community level, some species had strong dispersal limitations, while other species were abundant in both seeds and tree populations and had relatively weak dispersal limitations. For each group, the overstory, wind-dispersed, and dry-fruited species had a higher similarity in species richness and composition between seed deposition and the surrounding tree community than did the other level(s) for each functional group. This study revealed that, for all functional groups, tree traits, especially total relative basal area, contributed more to seed deposition patterns than did the effects of diaspore traits (e.g., fruit and seed traits).
Similarity in species composition on a community level
All the species represented in the seed traps matched with neighbouring trees. However, a poor match was found between resident trees and the seed rain community; only about half of the species in the plot were represented in the seed traps, a result similar to that of Hardesty and Parker (2003) for tropical forests. Regarding abundance, seed abundance was related to tree abundance in agreement with the results of Lin et al. (2011) , but was contrary to Hardesty and Parker (2003) who found no relationship between seed abundance and tree species abundance. The latter study took place in tropical forests where there were a number of animal-dispersed species outside the plot that contributed to the seed rain (see also Drake 1998) . In both this temperate CBS and the subtropical Kenting forests (Taiwan island), the relative abundance of tree species was highly uneven with a few dominant species while most were scattered (Hao et al. 2007; Wang et al. 2014) . In contrast, in the Hardesty and Parker (2003) study, only species with DBH > 10 cm were studied, and lianas and shrubs were excluded. It is also noteworthy that both Lin et al. (2011) and Hardesty and Parker (2003) studies were only 1 year long, too brief to account for the high interannual variation in seed production, i.e., the mast seeding strategy, found in many forest regions (Norden et al. 2007; Xiao et al. 2013) . Our 9-year data set provided a more reliable estimate of seed abundance because it was an average over both low-fruiting periods and sudden high-fruiting events. The results here show that the species richness and abundance of the seed community was more similar to those of the neighbouring tree community than found in tropical forests.
Both diaspore and tree traits influence seed deposition primarily at the neighbourhood scale (Schupp et al. 2002; Russo and Augspurger 2004; Kwit et al. 2007; Augspurger et al. 2016) . Dispersal limitation, a widespread phenomenon across forest communities, reflects local dispersal events, with most seed falling beneath or near parent plants (Janzen 1970; Connell 1971; Clark et al. 1998; Nathan and MullerLandau 2000) . For example, both gravity-and wind-dispersed seeds are dispersed around the parent tree, especially those that are gravity-dispersed, while animal-dispersed seeds are more likely to be scattered over relatively long distances (Seidler and Plotkin 2006; Réjou-Méchain et al. 2011) . In temperate forests, many tree species are winddispersed (Wang et al. 2014) , whereas only a few species are dispersed long distances by animals compared to the case in tropical forests (Howe and Smallwood 1982; Nathan and Muller-Landau 2000) . Thus, while a greater similarity between the seed rain community and neighbouring trees may be expected in temperate forests compared to tropical forests, the similarity may still be poor.
Dispersal limitation between levels of functional groups
The overstory species had the least dispersal limitation, while understory species had the strongest dispersal limitation, as predicted. Seeds of overstory individuals can be dispersed farther than those of mid-layer species because of the positive relationship between tree height and dispersal distance (Muller-Landau et al. 2008; Thomson 2011; Li et al. 2012) . In contrast, the understory consists of relatively short-statured shrubs (3-5 m) in the temperate mixed forest (Liu et al. 2008) , and seeds have lower heights to fall and accordingly would not be dispersed far.
Wind-dispersed species found in traps accounted for the largest proportion of the mature tree community compared to both gravity-and animal-dispersed species (Fig. 1) . Similarly, dispersal limitation was much higher in fleshy-fruited species than for dry-fruited species. Animal-dispersed species were more widely distributed across the community compared to species that did not have animal dispersal assistance as reported here and from a 50-ha permanent plot study (Seidler and Plotkin 2006) , leading to lower consistency between predator-dispersed seed and mature tree communities. Gravity-dispersed species can only release their seeds in a very narrow area around the parent trees (Janzen 1970) ; hence, seed traps in the center of each sampling circle may be less likely to have gravity-dispersed seeds. Thus, gravity-dispersed species had greater seed dispersal limitations than the wind-dispersed species did.
The relative contribution between diaspore and mature tree traits Seed abundance was positively influenced by the relative basal area of trees in all cases analyzed, and abundance in two-thirds of the models, while it was only weakly related to diaspore traits, including seed mass, dispersal mode, and fruit type. This study showed that seed abundance responded more strongly to the traits of neighbouring trees than to the functional traits of diaspores. These results support the predictions of Greene and Johnson (1994) and Augspurger et al. (2016) that tree traits, and not diaspore traits, explain seed dispersal patterns. Augspurger et al. (2016) conducted a study of seed deposition patterns in three environments (still air, a simulated field experiment, and natural field conditions), and found that tree traits, including size/height or canopy layer, and fecundity (relative basal area here), were key factors influencing seed dispersal patterns (Norghauer et al. 2011) .
Caveats
This study was based at the community level, and seed traps were set less than 31 m from trees. However, one limitation of this study was that the extent of seed shadows of individual trees was unknown. As such, further field observations and analysis of the relationships between the extent of seed shadows and tree traits would benefit the understanding of seed dispersal ecology. Additionally, for animal-dispersed seeds, the species captured by the traps could be underrepresented because it is difficult to identify the roles of preand post-dispersal seed predators on seeds collected in the traps (Forget et al. 1999; Wenny 2001; Chimera 2004; Xu et al. 2015) . The effect of predators might thus explain the unexpected, slightly negative effect of tree numbers on seed abundance for animal-dispersed species (Fig. 3) . Nonetheless, especially for temperate forests, a relatively regular arrangement of seed traps, as used in this study, may better represent the mature community structure than a trailbased layout confined to aggregated areas within a small region as used in other forest plots, (e.g., SCBI [Smithsonian Conservation Biology Institute] plot in VA, USA; see Table S7 ). Therefore, we believe that this study provides a reasonable approach for investigating community-level sources of variation in seed deposition, at least for temperate forests.
Although these results show that diaspore traits had relatively weaker effects than tree traits on seed dispersal, seed dispersal is a complex ecological process (Wenny 2000) . Seed distribution around a parent tree depends on diaspore and tree traits, and surrounding vegetation (Augspurger et al. 2016) . Although linear models did not detect interactions in patterns of seed abundance, a variety of factors may interact to create the observed patterns. In this regard, further investigation is needed on the synergistic effects among different factors that influence seed diversity and distribution patterns.
Conclusion
This study supported findings that tree basal area and stand densities are important functional traits explaining seed deposition patterns in the temperate forests of Northeast China. Previous studies have mainly focused on wind-dispersed species, and our findings extend the generality of tree traits in explaining primary seed dispersals to a community of species with a range of dispersal modes and other attributes such as canopy layers and fruit types. Tree traits have gradually replaced the historical emphasis on phenotypic differences in diaspores, aerodynamic behavior, and physical traits that affect the descent rate of diaspores (Augspurger et al. 2016) . Seed dispersal is a complex process, and future work should focus on the relationships between tree traits (basal area, height, age) and fecundity, and the interaction of tree and specific diaspore dispersal patterns. This improved knowledge could facilitate further understanding of subsequent seedling and community dynamics.
